1.Introduction
The significant increase in the importance of the concept of competence in today's world for organizations in the private and public sectorshas caused organizations to think strategicallyand develop various performance measurement systems in this area. By measuring the successes of institutions in reaching their goals via performance measurement, it is possible for organizations to use both financial and social resources most efficiently. This change in performance measurement has generated the need to measure the performance of municipalities in local authorities. Municipalities whose main aim is to increase the quality of life of citizens via their investments and services have to use existing resources more efficiently and feasibly. The aim of using efficient and feasible resources is based on two factors in terms of economics: the first is to find sufficient and necessary resources that can finance municipality services; in other words, to provide enough share to be separated from the national revenue for municipality services.The second is to provide the most efficient use of the attained resource for the good of society.
In the finance of municipality services, the provision of sufficient and necessary resourcesto municipalities is dependent on the resourcedistribution performed by the state. In the distribution of scarce resources of the state to the municipalities, it is not ethical to provide a resource that dominates the investments and hinders some municipalities by restricting their resources against them. Increasing the resources supplied to municipalities by the state and each increase in the expenses depending on this, does not mean that there is an increase in municipality services directly and that there is an improvement in the welfare levels of the citizens.It also does not mean that the resources set asidefor municipality services are used economically. Therefore, when assigning resources, municipalities should be given priority in line with the expenses to be spent for these service units by taking into consideration the activities conducted in the various service units of all municipalities.
There are many service areas (asphalt-road maintenance, cleaning-trashes, and monetary services) in themunicipalities. Monetary Services, which is one of these areas, isthe unit in which the personnel and travelling allowance costs of municipalities are paid, service, consumption and fixture intakes are carried out, and all types of investment and transfer expenses are paid. In addition, tax and nontax revenues that form the largest revenue items of the municipalities, and also the revenues attained from aids and funds, are provided by the related unit. Therefore, the Monetary Services unit in which revenue and expenditure accounts are held and in which investment decisions are reached has a great importance in identifying the performance levels of the metropolitan municipalities.
When studies related to the efficiency of municipalitiesare examined, evidence indicates that DEA is more frequently used in identifying efficiency (Kloot, 1999; Poister and Streib, 1999; Prieto and Zofio, 2001; Çağlar, 2003; Woodbury and Dollery, 2004; Sousa and Stosic, 2005; Doğan, 2006; Loikkanen and Susiluoto, Yıl:8 Sayı:15, Yaz 2015 ISSN 1307-9832 2006; Balaguer-Coll et al., 2007; Afonso and Fernandes, 2008; Nijkamp and Suzuki, 2009; Boetti et al., 2009 , Kalb, 2010a Kalb et al., 2012, Giordano and Tommasino, 2011; Storto, 2013) . However, no studies have been undertaken in which efficient units are sequenced according to their performances and these efficiencies are examined within themselves. The referenced studies are related to the performance improvement of units that are not always efficient with the opportunities provided by DEA. Therefore, the evaluation of efficient units within themselves using techniques such as DEA and GRA has not been encountered in the literature. Due to this gap in the literature, this study uses GRA, which is a decision-making technique with many criteria, together with DEA to identify the efficiencies of municipalities. In addition to providing suggestions related to the performance improvement of municipalities that are not efficient by identifying the performance levels in terms of the monetary services of metropolitan municipalities in Turkey, the aim of this study is to identify the important factors in efficiency by sequencing the municipalities that are successful in terms of the performance of their monetary services.
2.Material and Methods
In the study, DEA has been used to identify the efficiencies of sixteen metropolitan municipalities in Turkey in terms of monetary services. In addition to sequencing and comparing the metropolitan municipalities in terms of their performances, this study also proposes suggestions related tothe potential improvement ratios needed in inputs and outputs for the municipalities to reach the efficiency level which hasbeen identified as efficient; DEA is the appropriate technique to meet these aims. The efficiency scores have been attained by measuring the performance levels in terms of the monetary services of municipalities with DEA.
In the second stage of the study, GRA has been applied in the sequencing in terms of the efficiency of metropolitan municipalities which have been identified as efficient via DEA. Currently, few details are known about DEA and the decision making units that are efficient. Via DEA, suggestions can be proposed to increase performance improvement for less efficient units. However, it is also important for the efficiencies of efficient units to be evaluated and sequenced according to their performances. Within this scope, the municipalities identified as efficient via DEA have been sequenced in terms of their input and output variables according to their performances via GRA. In this way, efficient decision making units have also been sequenced in terms of their efficiencies amongthemselves.
2.1.Identifying the Efficiencies of Municipalities Using Data Envelopment Analysis
The mathematical structure of the DEA model was first introduced as a fractional programming model by Charnes, Cooper and Rhoders (Charnes et al., 1978) . DEA is a widely practiced method used for performance benchmarking and comparison, and the first application of the DEA technique was topublic sector service enterprises. It is currently a method applicable in many fields. DEA is a technique Year:8 Number 15, Summer 2015 ISSN 1307 based on linear programming that seeks to measure the relative performance of decision units in cases where inputs and outputs are measured by multiple scales, a fact that poses challenges in the execution of the comparison (Karacaer, 1998) . It is necessary for the decision units being analyzed to have similar functions focusing on the same objective and to operate under the same market circumstances. It is also imperative for all units in the group to be identical in terms of the factors identifying their efficiencies, excluding unit size and intensity. In addition, all inputs and outputs should be represented by positive numbers, and there should be no null input or output (Kuosmanen, 2001) . DEA compares the production units, considered to be identical, to identify the best observation as the efficiency frontier. Other observations are assessed by reference to this frontier. The inefficiency level and its roots and causes in every decision unit are identifiable by the use of the DEA. This provides insights for executives and top administrators regarding how to decide whether to increase the amount of inputs and/or decrease the amount of outputs (Behdioğlu and Özcan, 2009 ). DEA models are analyzed in two separate groups: input-oriented and output-oriented. Because the output-oriented DEA model is employed in the present study, a general formulation forthis type of DEA model is provided below:
Objective Function: The weights that were given by decision making unit for i. inputs and r outputs.
The DEA performs the following steps in the measurement of relative efficiency (Yolalan, 1993 ): Yıl:8 Sayı:15, Yaz 2015 ISSN 1307 i. Identification of the best observations (or the decision making units on the efficiency frontier) generating the largest composition of output by use of the least combination of input within a given observation group ii. Radial measurement of the distance from the inefficient decision making units to the identified frontier, considered as reference point.
The decision making units in the DEA application are the metropolitan municipalities, due to their using similar inputs and producing similar outputs. Although 16 metropolitan municipalities have been identified for analysis, 14 of them have sufficient data for analysis in terms of model input and output variables. The input variables in the model are current expenditures (X1), investment expenditures (X2) and transfer expenditures (X3); output variables are tax revenues (X4), nontax revenues (X5) and the revenues attained from aid and funds (X6). Prior studies in the literature have been consideredwhen selecting the aforementioned input and output variables.
In DEA applications, special attention should be paid to make sure that decision making units are not smaller than required under the linear programming model to be employed in the study. The number of selected inputs is referred to as m, and the number of outputs as s, so the leastnumber of decision making units should be m+s+1 for the research to be credible (Boussofianee et al., 1991) . This restriction has been taken into account for the model in this study. Frontier Analyst Professional version 3.0 has been used tosolve the model.
The data used in the analysis have been attained from the municipalities as a result of the applications to related Knowledge Acquisition Directorships of the municipalities. The findings from this study are valid for the year 2011 with the input and output composition used. Because DEA is a subjective performance measurement tool, it is possible to attain a different result in different years depending on the input and output compositions used and observation clusters. In the analysis, because the municipalities in the public sector are output maximization oriented instead of input maximization oriented, a BBC (Banker, Charnes and Cooper) model has been used which is variable-yield related to output maximization.
In addition to the input-output model decision in DEA, it is also necessary to choose the yield-type depending on the scale. When the inputs and outputs in the study are taken into consideration, a BBC model with variable-yield has been used in the study because it is more realistic to use variable-yield model.
While decision units whose efficiency is equal to 100% are identified efficiently by DEA, reference groups should be formed for the inefficient decision units. According to the efficiency ratios in Table 1 , Gaziantep, Erzurum, Eskisehir, Antalya, Samsun, Adana, Ankara and Istanbul Metropolitan Municipalities have been identified as efficient in terms of monetary services, and the other six metropolitan municipalities have been identified as inefficient. The subjective efficiency ratio of Year:8 Number 15, Summer 2015 ISSN 1307 Izmir Metropolitan Municipality belonging to the monetary services model has been identified as 98.29%. This value shows that the success of Izmir Metropolitan Municipality in providing maximum output with the inputs used is 98.29%.In other words, its success in attaining maximum revenue with its expenditures is 98.29%. The success of Bursa Metropolitan Municipality, which has the lowest efficiency score among the inefficient municipalities, in attaining the maximum revenue with the existing expenditures is 67.22%. The other inefficient municipalities in are, in order, Mersin (98.14%), Kocaeli (96.91%), Sakarya (94.97%) and Konya Metropolitan Municipalities (88.90%). One of the superior properties of DEA is the ability to set reachable targets for the inefficient decision making units to improve their performances. It is presumed that the inefficient decision making units can reach the same efficiency level by applying the methods applied by the efficient units. Potential improvement values have been calculated for six metropolitan municipalities thathave been identified as inefficient, and thesevalues are shown in Table 2 . Yıl:8 Sayı:15, Yaz 2015 ISSN 1307 The difference shown in Table 2 between the existing values and the target values show the potential improvement values. Potential improvement values are the variance ratios that should be performedwith input and output variables for the inefficient decision making units to reach an efficient position. While a positive poten- Year:8 Number 15, Summer 2015 ISSN 1307 tial improvement value shows that the related input and output variable of the decision making unit should be increased, a negative potential improvement value shows that the related input or output variable of decision making unit should be decreased.
By taking advantage of these variance ratios, evaluations can be conducted related to the fact that ratio improvement can be conducted using the inputs, causingthe less efficient decision units to become relatively efficient. If Izmir Metropolitan Municipality decreases its expenditures by a ratio of 16.27%, and increases tax revenues by the ratio of 108.86%, nontax revenues by 01.74%, and aid and funds by 1586.08%, which is incredibly high, it willbe an efficient municipality in monetary conditions similar to the other metropolitan municipalities in the reference cluster it is in. This shows that Izmir Metropolitan Municipality's revenue from aids and funds is very low. If Mersin Metropolitan Municipality does not change its current and transfer expenditures, decreases its investment expenditures by the ratio of 55.39%, tax revenues by 19.79%, and nontax revenues by 01.90% and increases its revenue from the aids and funds by a ratio of 407.18%, which is extremely high, it seems possible that it will be an efficient municipality in terms of monetary services.
Inthe last column of Table 2 , there are the metropolitan municipalities which shall be taken as references by inefficient metropolitan municipalities. The units that are the references, and the inefficient units they are reference for, are units that have the same efficiency structure. Therefore, any inefficient unit can become efficient by applying activities that are appropriate for the structures of the units identified as references to itself. The number of units that are references to the inefficient units shows that these units have strong efficiency structures. According to this, Adana and Eskisehir Metropolitan Municipalities have the strongest efficiency structures in terms of monetary services, according to the reference frequency shown in Table 2 . Therefore, these two municipalities are the ones that attain most revenue with their existent expenditures. In other words, they carry out monetary services in the best way. On the contrary, Ankara and Gaziantep municipalities have not been taken as references by any inefficient municipality although they are efficient. Deng (1982) introduced "The Grey System Theory" to supplement the limitations of using traditional statistical methods. Grey System Analysis (GRA) is useful for capturing the correlations between the reference factor and other factors which can be compared within a system (Deng, 1988) . One of the features of GRA is that both qualitative and quantitative relationships can be identified among complex factors with insufficient information (relative to conventional statistical methods). Under such a condition, the results generated by conventional statistical techniques may not be acceptable without sufficient data to achieve desired confidence levels. In contrast, GRA can be used to identify major correlations among factors of a system with a relatively small amount of data. Thus, one of the major advantages of GRA is that it can generate satisfactory outcomes using a relatively small amount of data or with great variability in factors because it can increase the data regularity with proper data treatment (Li et al., 1997) . The procedure for calculating the GRA is as follows (Wu et. al, 2010 ):
Ranking the Efficient Municipalities Using Grey Relational Analysis

Calculate the Grey Relation Grade
Let X 0 be the referential series with k entities (or criteria such as financial ratios in this study) of X 1 , X 2 ,, …X i , ….X N (or N measurement criteria). Then, X 0 ={x 0 (1), x 0 (2), …, x 0 (k)}, X 1 ={x 1 (1), x 1 (2), …, x 1 (k)}, . .
The grey relation coefficient between the compared series X i and the referential series of X 0 at the j-th entity is defined as: Where, w j is the weight of j-th entity. If it is not necessary to apply the weight, take
Data Normalization (or Dimensionless Data)
Before calculating the grey relation coefficients, the data series can be treated, based on the following three types of situation and the linearity of data normalization, to avoid distorting the normalized data (Hsia and Wu, 1997) .
These are:
Benefit target: Upper-bound effectiveness measuring (i.e., larger-the-better)
Cost Target: Lower bound effectiveness measuring (i.e., smaller-the-better)
c) Medium Target: Moderate effectiveness measuring (i.e., nominal-the-best) Yıl:8 Sayı:15, Yaz 2015 ISSN 1307 where ) ( j x ob is the objective value of entity j.
The GRA calculation process explained above has been applied as shown below in steps in line with the purpose of the study.
Step 1: Establishing decision making matrix This decision making matrix is shown Table 3 . Step 2: Normalizing Data
After establishing a decision making matrix (Table 3) , normalization data were computed using Equation 3 (for X4, X5 and X6) and Equation 4 (for X1, X2 and X3). It was establishedthat the referential series can be X 0 = {1.00, 1.00, 1.00, …, 1.00}. Year :8 Number 15, Summer 2015 ISSN 1307 Step 3 Step 4 Step 5: Computing Grey Relation Grade
Equation 2 was applied for each municipality as the sum of the grey relation coefficients. Table 7 summarizes these results. Yıl:8 Sayı:15, Yaz 2015 ISSN 1307 When the grey relation rank coefficients are examined in Table 7 , it is seen that the Istanbul Metropolitan Municipality has a higher performance when compared to the other efficient metropolitan municipalities in this service area in terms of performance in monetary services. In other words, Istanbul Metropolitan Municipality has become a municipality that maximizes its revenues by minimizing current, investment and transfer expenditures, and has a much stronger structure. In contrast, it is seen that Ankara Metropolitan Municipality is the municipality that has the lowest performance when compared to the other metropolitan municipalities, which are efficient in terms of monetary services. In Table 8 , when the importance degrees of the factors which are efficient in the performances of efficient municipalities are shown, it is seen that the variable that affects the performance in monetary services most is transfer expenditures.The revenue type attained from aid and funds is the variable that affects the performance least.
3.Conclusions and Discussions
This study, which is related to identifying the performance levels of 14 metropolitan municipalities in Turkey in terms of their monetary services, has been aimed at sequencing the efficient municipalities amongthemselves in terms of their Year:8 Number 15, Summer 2015 ISSN 1307 performances and putting forth the important factors in their efficiencies by proposing suggestions related to the performance improvement of municipalities which are inefficient in their monetary services. First, the performance levels of the municipalities have been measured and their efficiency scores have been attained. It has been shown which indicators should be changed via the findings of DEA for the municipalities which are not efficient within the scope of monetary services. These municipalities therefore cannot carry out their monetary services efficiently in thecorrect way like the municipalities they take as reference in terms of structure.
Suggestions related to performance improvement are proposed for the inefficient units via DEA. It isimportant for the efficient units to be sequenced within themselves in terms of their performances, and their efficiencies should also be evaluated. In the study, the municipalities found to be efficient via DEA have been sequenced in terms of the same input and output variables according to their performances with the use of GRA. The use of GRA in sequencing the performances of efficient units is one of the unique contributions of this study. In addition, the sequencing via GRA of the factors that are efficient in the performances of efficient municipalities differentiates this study from other performance-oriented studies in the literature.
When the findings from the two techniques used in the study are evaluated, it is notable that the efficient municipalities which have never been taken as reference (Ankara, Gaziantep) are last in the efficient units sequence in GRA. This condition may stem from the fact that the units that have not been referenced are not similar to the inefficient units structurally and, therefore, the performances of these efficient municipalities have not been seen as strong enough by the inefficient municipalities. This result may be a starting point for studies related to a relationship between reference frequency in DEA and the sequencing of efficient units. Again, in the later studies in which DEA and GRA techniques are used together, this condition can be based on a scientific reason after the examination of this relationship.
In today's world in which the efficient assignment of scarce resources carries great importance, especially wheremunicipalities that attain the major share of subsidies separated for local management are concerned, it is expected that this study should propose important data for the state managers. The findings attained from this study are thought to help inefficient municipalities attain an efficient structure. When the importance of the topic in terms of municipalities and the state is taken into consideration, it is necessary for similar studies to be updated permanently and revised depending on changing conditions. Therefore, when the deficiencies in the literature are taken into consideration, it is thought that this study will contribute to the literature by forming a starting pointfor further studies to be conducted later.
